We present a collection of stability results for finite difference approximations to the advection- 
Introduction
The linear advection-diffusion equation: In Section 2, we review centered difference approximations for the advective and diffusive terms. The general framework of stability analysis and the SchnrcCohn theory will be presented in Section 3. Analysis and results for a collection of commonly used schemes will be given in Section 4.
Centered Diflerence Approximationa
In this section, we collect for reference purpose, some well-known results concerning centered finite difference operators for approximating the terms u, and Us. Define the translation operator:
We can now define the following difference operators in terms of T(h): 
we can easily derive the following:
We note that ~j is always purely imaginary and ~j is always real.
The coefficients Qj and ~j in (7) and (9) are tabulated for orderw up to six (i.e. j -0, 1, 2) in Table 2 -l. For computational purposes, it is often more convenient to transform equations (0) and (8) into stencil forms as: 
-----+-----+-------------+-------------+Ĩ

Definition 4: We shall call polynomials H(R) with the following property:
lRjl<l W, Schur Polynomials.
We shall call polynomials H(R) with the following property:
Rj didind on IRl -1.
Simple von Neumann Polynomiale. 
Stability Analysis -Specific Schemes
Some Commonly Used Schemes
In this section, we shall present the stability analysis and results for some commonly used difference schemes for solving the advectiondiffusion equation. We shall adopt the following convention for naming the schemes. 
2) BEnBEj
The amplification factor is: R =1/(1-ib+r).
It follows from the definitions of XI, and UBj in Section 2 that ]R12 -1 / (1 + ;y + p s-1.
Hence this scheme is unconditionally stable.
3) CNnCNj
The amplification factor is:
R -( 1 + i6/2 -712 ) / ( I-ii!/2 + 712 ).
It follows that lR12 -
4) PInPlj
The amplification factor is: 
6) LFnCNj
The characteristic polynomial is given by:
We thus get: qb*(z) -(7 -1)z2 + 2idz + (1 + 7).
The condition I+*(O)l > lb(O)] reduceb to 11 + 7 > 11 -71, which is always true because 7 is positive.
Next we compute 4,(z) as q+(z) -47z -4iy6 .
4,(z) is simple von Neumann iff
Note that condition (31) is the same as the stability criterion for the Leap-Frog scheme applied to either a typo or a mere oversight.) These two separate conditions are much less restrictive than (32) and we believe that Roache's results were erroneous. Rigal [12] derived the correct stability limit using a different approach but he did not show that it is both necessary and sufficient.
8) LFnDFj
Generalized 
